July 26, 2001

MEMORANDUM FOR: Clifton S. M ddl eton
Project Director, Survey Section B

FROM Charles W Challstrom
Di rector, National Geodetic Survey

SUBJECT: | NSTRUCTI ONS: NEW YORK FBN, 2001 ( GPS-1596)
Task Number: 8K6D2000

GENERAL :

The National Geodetic Survey (NGS) and New York State

Depart nment of Transportati on (NYSDOT) are spearheading a
canpai gn to observe stations of the Federal Base Network
(FBN) and Cooperative Base Network (CBN) to conplete the

el li psoidal and orthonetric hei ght conmponents of the FBN and
CBN as established by the NGS Strategic Plan. This survey
wi || observe the 25 FBN stations and approxi-mately 91 CBN
stations in New York and tie to the FBNs and CBNs in the
surroundi ng states. Stations in the provinces of Quebec and
Ontario, Canada, will also be co-observed by three different
Canadi an agenci es.

All the FBN stations have been recovered and are suitable for
GPS occupati on.

Net wor k stations ARP (PID LX1523) and T 444 (PID NA1829) have
been added to the project in order to check ellipsoid heights
versus | eveling.

Station JOHAN BROWNS GRAVE RM 1 (PID PG0931) has been added to
the project, as both a network station and a gravity station.

Al so, four stations have been added to serve as bench mark
ties. They are: G 406 (PID OE0481), G 460 (PID NA1974), K 236
(PID PH1115), and Q 464 (PID NB1654).

Al so, four stations in Nassau County have been added in order
to tie in a Nassau County GPS project. The stations are

BRI DGE ( PI D KU2902), SALI SBURY (PID KU3133), DONAHUE (PID
KU3199), and 18EO0O4R (PI D KU5129).

N/ NGS21: DHendr i ckson: 713-3194: ang: 7- 23-01
A: \ NYFBN
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Finally, a bench mark at each of 13 tide gauge sites is also
included in the project. Three sites are along Long Island
Sound. They are: Kings Point, The Battery, and Montauk Point.
Ten sites are along the Great Lakes and are: Ogdensburg,

Al exandri a Bay, Cape Vincent, Oswego, Rochester, O cott,

Buf fal o, Sturgeon Point, Niagara |Intake, and Waddi ngton.

A full -wavel ength, dual -frequency d obal Positioning System
(GPS) receiver is needed to act as Central Tenporary CORS
(CTCORS) throughout the project. The receiver shall be

depl oyed at relatively secure stations within the vicinity
of the ongoi ng observing sessions. The receiver shal
continuously collect data at a 30-second epoch collection
interval for a mnimmof 72 hours and for as |long as
observations are ongoing in the vicinity of the CTCORS.

The project will be performed under the technical nanagement
of NGS

PURPOSE

In order to neet America's accelerating positioning and

navi gati on needs, the existing coordinate reference system
must be continually enhanced to provide the accessibility and
hi gh accuracy required for use with GPS. The digital

revol ution in mapping, charting, and surveying requires a
Nati onal Spatial Reference System (NSRS) consisting of, anong
ot her conponents, a network of monunented points having four-
di mensi onal positions. The FBN fulfills the requirenents for
this conmponent. NGS is charged with the Federal responsi-
bility for establishnment, observation, nonitoring, and

mai nt enance of the FBN. The FBN provides the critical network
foundati on for an accurate, consistent, reliable NSRS

The NSRS, in turn, provides the common geographic franmework
for America's spatial data infrastructure. As such, the NSRS
serves as the basis for mapping, charting, navigation,
boundary determ nation, property delineation, infrastructure
devel opnent, resource eval uation surveys, and scientific
applications, including crustal notion nonitoring, nodeling
of flooding, stormsurge, pollution trajectories, and
agricultural runoff. A nodernized, accurate, consistent,
reliable NSRS is of enornmous benefit to state, county, tribal,
| ocal, and Federal authorities, as well as to the private
sector.
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The 13 tide site surveys will provide GPS-derived ellipsoid

hei ghts, accurate to 2 cm on water |level and tide marks al ong
the Great Lakes and Atlantic Ocean coast.

SPECI FI CATI ONS:

Project requirenments for the FBN and CBN observations are to
ensure 2-centinmeter |ocal accuracy in the horizonta
conponent, as well as 2-centineter |ocal accuracy for the

el li psoid heights.

Data fromthe CORS in the region are to be used in the
processing. There are 12 National CORS in the area to be
selected from Five are in New York, three are in

Pennsyl vani a, and one each is in Massachusetts, Vernont, Rhode
| sl and, and New Jersey. There are also two Cooperative CORS
(one in New York and one in Rhode Island) and a base station
(Atrium in the province of Quebec, Canada, to use as well.

Al so, there are two CORS in Canada (Al gonquin and Ottawa) that
are part of the Canadian Active Control System (CACS) and can
be used.

Finally, there are several base stations in New York to obtain
data from (There is also one in Connecticut.) The base
stations in New York are |ocated in Amherst, Orchard Park,

El ma, and Syracuse.

Ot hers in New York that m ght possibly be avail able are

in the Al bany area, |thaca, Janestown, and Bi nghanton. The
(community) base station in Connecticut is located in

Newi ngt on.

The five National CORS in New York are: Paul Smth’s Coll ege
(PSC1), Hudson Falls (HDF1), Syracuse (SYCN), Youngstown
(YOUl), and East Moriches (MOR1) (on Long Island). The three
Nati onal CORS in Pennsylvania are: WIlkes Barre (WL1),
Titusville (UPTC), and Penn State (PSUl). Westford (WES2)
(an I GS station) is the National CORS in Massachusetts; and
Mont pel i er (VCAP), Newport (NPRI), and Newark (NJI2) are the
Nati onal CORS in Vernmont, Rhode |Island, and New Jersey,
respectively.
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The Cooperative CORS in New York (NYEC) is |ocated in Del mar
and is run by the Wldlife Resources Center of the New York
Envi ron-nmental Conservation. The Cooperative CORS in Rhode
Island (URIL) is located in Kingston and is run by the

Uni versity of Rhode Island. The comunity base station in
Connecticut is located i n New ngton.

Positions for and data fromthe National CORS are avail abl e
fromthe NGS web site. Data for the two Cooperative CORS and
the two CACS CORS in Canada can al so be accessed via the NGS
web site. To obtain data fromthe Quebec base station
(Atrium), contact M. Yves Theriault, Mnistere des
Ressources naturelles (listed under LIAISON).

To find out if any of those base stations that m ght possibly
be avail abl e are, indeed, avail able, contact Jeff O sen, NGS4
(l'isted under LIAISON). The contact to obtain data fromthe
Orchard Park and El ma base stations is M. Neil Watson, TVGA
Engi neering & Surveying (listed under LIAISON). The contact
for the Amherst base station is M. Chris Schregel, Town of
Amher st Engi neering Departnment (listed under LI AISON).

M. Janes Beel er, Mine Technical Source, (listed under
LIAISON), is the contact for the Syracuse base station. To
obtain data fromthe New ngton, Connecticut, community base
station, contact M. Bob Baron, Connecticut Departnment of
Transportation.

CGeneral specifications for the project are as follows. At
each FBN and CBN site, three sessions of 5 1/2 hours duration
each shall be observed. The observing scheme shall be
arranged so that for each station, the start tinme of one of

t he observing sessions shall be at |east 4 hours different
fromthe other two.

Each FBN station nust be occupied at least three times - twce
at one observing wi ndow and once at the other. The observing
scheme shall be arranged to ensure that adjacent FBN and

adj acent CBN stations are directly connected in at |east one
observing session, and at |least half of all base lines are
repeated. The CORS base lines will be repeated. CORS and
CTCORS data wi |l be used throughout the project.

Each FBN, if not a first- or second-order bench mark, nust be
tied to two different bench nmarks. This bench mark tie
requi renent can be satisfied in one or two sessions.
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For this project, each CBN station nust also be occupied three
times as described above. However, CBN stations can be tied
to adjacent FBN stations if the FBN station is closer than an
adj acent CBN station. The repeated-base |ine requirenent also
applies to the CBN, although a base line consisting of a CBN
station and a FBN station (instead of two CBN stations) can

al so be used. The two bench mark tie requirenment also applies
to the CBN.

I n general, station occupation and observing procedures nust
be carried out according to appropriate sections of the "NGS
Oper ati ons Handbook" and the current applicable receiver field
manual s. Data formats and digital file definitions are given
in "Input Formats and Specifications of the National Geodetic
Survey Data Base,” Volune |. Horizontal Control Data, Federal
CGeodetic Control Subcomm ttee, Septenber 1994, revised and
reprinted Novenmber 1998. Success in neeting the accuracy
standards will be based on repeatability of neasurenments and
adj ust nent residual s.

General specifications for the project are given in
"Geonetric Geodetic Accuracy Standards and Specifications

for Using GPS Rel ative Positioning Techniques," Version 5.0:
dated May 11, 1988, reprinted with corrections August 1, 1989.
Specific project criteria and deviations fromthe general
specifications are given in the follow ng sections.

Project Network - A list (Table 1) and sketch of stations
involved in this project will be provided.

Dat a Acquisition - Data collection nmust be acconplished as
specified in the appropriate dual -frequency receiver field
manual s in the conpressed node at a 15-second epoch collection
interval. The GPS receivers nust be dual -frequency and full -
wavel ength. Track satellites down to a 10-degree el evation
angl e.

The satellite observing scenario has been determ ned.
Sessions will generally begin at two observing w ndows at

| east 4 hours apart - 1200 UTC and 1630 UTC. Vectors between
the project stations shall be neasured by single sessions
consi sting of continuously and simultaneously tracking for

5 1/2 hours.
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Record weat her data just before, immediately after, and at

the m d-point of each session. Meteorological data shal

al so be collected i mmediately after an obvi ous weat her front
passes during a session and i nmedi ately before it passes, if
possi ble. Pressure and relative humdity nmeasurenents nust

be made near and at about the height of the GPS antenna phase
center. Indicate in the log the |location of the baroneter and
psychroneter.

Survey operations shall be conducted with due regard to the
saf ety of personnel and equi pnent. Contact with the airport
traffic control tower is mandatory during surveys at any
controlled airports.

Vector Conputations - Data managenent, quality review of

coll ected data, and final vector processing for the FBN CBN
survey wll be acconplished using PAGES. Vectors shall be
conputed in the International Earth Rotation Service
Terrestrial Reference Frane (I TRF) system using the nost
current epoch and precise | GS ephenerides. Use 30-second
epoch intervals for data processing. Mnunment positions wll
be used for CORS when avail able, otherw se, antenna reference
poi nt (ARP) positions will be used. M. Jeff O sen, N NGS4,
will be responsible for the processing.

The data will be processed in 24-hour sessions (or slightly

| onger if the observation session crosses 0000 UTC) in order
to utilize the 24-hour data sets collected at the CORS and
CTCORS. The “fixed baseline” option in PAGES will be used to
conpute direct baselines between the CORS and CTCORS. The
“fixed baseline” scheme will depend on the |ocation and
reliability of the CORS and CTCORS used in this project.

For stations where weather data are not avail able, or are
suspect, predicted values will be conputed and used based on
the station's |atitude, height above nean sea |level, and tine
and day of year. Use 15 degrees as the cutoff elevation angle
in data processing. A cutoff angle of 10 degrees nmay be used
when necessary to inprove results.

The type of final solution, L1 versus ion-free, wll depend on
the length of the vectors. For vectors which are | ess than

10 kmin length, the final reduction will consist of a L1
fixed solution. These vectors will be conputed in a separate

processi ng session fromthe | onger vectors conputed in an ion-
free solution.
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In general, vectors greater than 10 kmin length are to be
conputed in an ion-free fixed, or partially-fixed, solution.
In all cases, integer ambiguities will be fixed for each
vect or whenever possi bl e.

The quality of collected data shall be determ ned fromthe
pl ots generated from PAGES, by analysis of repeated vectors
and/ or conparison of station positions, and free adjustnent

residuals and/or | oop m sclosures. In addition, a constrained
adj ustment constraining all CORS will be perforned.
Jeff Osen will performall quality checks for conformance

with NGS format standards such as executing software prograns
COWPGEB, OBSCHK, and OBSDES. The final ITRF vectors will be
assessed and transfornmed to the NAD 83 coordi nate system using
program ADJUST.

The data and results will be submtted to the Observation and
Anal ysis Division. All B-files and Gfiles must be conplete,
i ncludi ng *25* and *27* records.

Station Descriptions - Station recovery notes nust be
submtted in conmputer-readable form using WODDPROC sof t war e.

| ncl ude the nanme, address, and, if public ownership, the

t el ephone nunber of the responsible party. Do not include the
t el ephone nunbers of private property owners.

Speci al Requirenents - Antenna set-up is critical to the
success of this project. Fixed-height tripods are preferred
for all receivers. The plunmbing bubbles on the antenna pole
of the fixed-height tripod nust be shaded when plunbing is
perfornmed. They nust be shaded for 3 m nutes before checking
and/ or re-plunbing. Also, the perpendicularity of the poles
nmust be checked at the beginning of the project and any ot her
time there is suspicion of a problem

When a fixed-height tripod is not used, the height of the
antenna nust be carefully neasured to prevent station set-up
bl unders from occurring. Tribrachs used for these set-ups
must be checked and adj usted when necessary. Totally

i ndependent neasurenents of the antenna hei ght above the mark
in both metric and English units nust be made before and after
each session. Soneone other than the observer nust check the
measur enent conputations by carefully conparing nmeasurenents
and then entering his/her initials on the | og.
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Sonme GPS antennas have detachabl e ground pl anes and radones.
In order to help identify what exactly was used at a
particular site, it would be useful to have a snapshot of the
setup. All co-observers should take a photograph of the
setup, if possible, with a close-up of the antenna as vi ewed
fromthe side.

I n addition, digital photographs of each survey mark are
required.

See “Requirements for Digital Photographs of Survey Marks &
CORS Antennas,” Version 5, for specific information.

Al so, a rubbing of the stanping of the mark must be nmade at
each visit to a station. |If it is inmpossible to make a
rubbing of the mark, a plan sketch of the mark nust be
substituted, accurately recording all markings.

Al so, for each station visited, a visibility obstruction
di agram nust be prepared and the TO REACH descri ption
carefully checked for errors or om ssions.

Lastly, the follow ng nust be recorded at each occupation of a
station:

(1) receiver manufacturer,

(2) antenna manufacturer,

(3) receiver nodel number (part nunber),

(4) antenna nodel nunber (part nunber),

(5) the conplete serial nunmber of the receiver, and
(6) the conplete serial nunmber of the antenna.

Success of this project requires that the highest quality

GPS data be collected. Therefore, during each station
occupation, the operators shall carefully nonitor the
operation of the receivers. Any irregularities in the data
due to equi pnment mal function, DOD adjustnent of the satellite
orbit, obstructions, etc., nust be reported to the Field
Operations Branch, N NGS41, as soon as possible and noted on
the observing log. |If the quality of observations for an
observing session is questionable, notify the Field Operations
Branch i mmedi atel y.

The survey team shall not depart the project area until they
have quality reviewed all data, advised N NGS21, and notified
N/ NGS41.



GPS DATA:

Visibility tables and plots of the present satellite
constellation for July 16, 2001, have been revi ewed and two
observing wi ndows sel ected. For operational use, current data
nmust be generated with Trinmble m ssion planning software or
from program SATMAP.

A project report and data listed in Annex L of "Input Formats
and Specifications of the NGS Data Base" and in the attached
addendum for the adjustment portion of the project nust be
transmtted. Any data considered suspect as to quality in
achi eving accuracy standards should be sent via FedEx

i medi ately for office review. Backup of transmtted data
must be held until notified by the Field Operations Branch,

N/ NGS41.

The data set collected during the project shall be naned
"nyro071d.874". All records in connection with this project
shall be titled “NEW YORK FBN, 2001". The project nunber
(accessi on nunber) is GPS-1596.

LI Al SON

Li ai son nmust be maintained with designated offices at the
Nati onal Geodetic Survey headquarters | ocated at:

1315 East-West Hi ghway
Silver Spring, Maryland 20910-3282

Questions and probl ems concerning survey field operations
shoul d be directed to:

WIlliamT. MLenore, Jr.

Chi ef, Field Operations Branch
Observation and Anal ysis Division
N/ NGS41, SSMC 111, Station 8564
Tel ephone: 301-713-3215, ext. 117
Fax: 301-713-4327

e- Mai | : Bill. Ml enore@oaa. gov
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Questions and probl enms concerni ng adjustnment processing should
be directed to:

Maral yn L. Vor hauer

Observation and Anal ysis Division
N/ NGS4, SSMC 111, Station 8562

Tel ephone: 301-713-3176, ext. 104
Fax: 301-713-4327

e-Mail: Maral yn. Vor hauer @oaa. gov

Questions and probl enms concerning vector processing should be
directed to:

Jul i ana Bl ackwel

Field Operations Branch

Observation and Anal ysis Division
N/ NGS41, SSMC 111, Station 8458

Tel ephone: 301-713-3215, ext. 108
Fax: 301-713-4327

e-Mail: Juliana. Bl ackwel | @oaa. gov

Questions and probl ems concerning using CORS data in
processi ng should be directed to:

Nei | Weston
Geosci ences Research Division
N/ NGS6, SSMC |1, Station 9830

Tel ephone: 301-713-2847, ext. 202
Fax: 301-713-4475
e-Mail: Neil.D Weston@oaa. gov

Questions and probl ems which could affect the technical
adequacy of the project should be directed to:

St ephen J. Frakes (Douglas R Hendrickson)
Proj ect Devel opnent Branch
Spati al Reference System Di vi sion
N/ NGS21, SSMC Il1, Station 8853
Tel ephone: 301-713-3194, ext. 111 (ext. 127)
Fax: 301-713-4316
e-Mail: Steve. Frakes@oaa. gov
(Doug. Hendri ckson@oaa. gov)
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The NGS project coordinator is:

Jeff O sen

Observation and Anal ysis Division
N/ NGS4, SSMC Il1, Station 8504

Tel ephone: 301-713-3215, ext. 120
e-Mail: jolsen@gs. noaa. gov

The contact with the NYSDOT i s:

M. David Hess

New York State Departnent of Transportation
Desi gn Servi ces Bureau

Bui | di ng 4, Room 214B

1220 Washi ngton Avenue

Al bany, New York 12232-0432

Tel ephone: 518-485-1723

e-Mail: dhess@w. dot. state.ny. us

The contact for the Quebec, Canada, co-observing is:

M. Bernard Perron

Service de | a geodesie

M ni stere des Ressources naturelles
5700, 4e Avenue Quest, bureau E-305
Char | esbourg (Quebec) Canada GlH 6R1
Tel ephone: 418-627-6281, ext. 2010

The contacts for eastern Ontario, Canada, co-observing are:

M. Douglas Scott and M. Gordon Garrard

Geodetic Survey Division

NRCanada

432 - 615 Booth Street

Otawa, Ontario, Canada KI1A OE9

e- Mai | : DScot t @NRCan. gc. ca, GGarrar d@\NRCan. gc. ca

The contact for western Ontario, Canada, co-observing is:

M. Ron Berg

Deputy Chi ef Surveyor

Geomatics Office

M nistry of Transportation Ontario

301 St. Paul Street

St. Catharines, Ontario, Canada L2R 7R4
e-Mail: berg@to.gov.on.ca
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The contact for the co-observing in Massachusetts is the NGS
CGeodetic State Advisor

M. Curt Crow

Massachusetts H ghway Depart ment
Ten Park Plaza, Room 7410

Bost on, Massachusetts 02116

Tel ephone: 617-973-8466

e-Mail: clcrow@ol.com

The contact for Rhode |sland co-observing is:

Ms. Kat hy Cheteyan

Rhode | sl and Departnent of Transportation
Survey Section

2 Capitol Hil

Provi dence, Rhode Island 02903

Tel ephone: 401-222-2815, ext. 4350
e-Mail: VCHETEYA@OT. STATE. RI . US

The contact for the co-observing in Vernont is:

M. Dan Martin

Ver nont Agency of Transportation
National Life Building, Drawer 33
Mont pelier, Vernmont 05633

Tel ephone: 802-828-2813

e-Mail: dan.marti n@tate. vt. us

The contact for Connecticut co-observing and the New ngton,
Connecticut, community base station is:

M . Bob Baron

Connecticut Departnment of Transportation
Unit 501, Room 4118

2800 Berlin Turnpike

New ngton, Connecticut 06111

Tel ephone: 860-594-2510
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The contact for the Pennsylvania co-observing is:

M. Chuck Harpster

Pennsyl vani a Department of Transportation
Bui | di ng 28

Harrisburg I nternational Airport

M ddl et own, Pennsylvania 17057

Tel ephone: 717-783-1519, ext. 3002

The contact for New Jersey co-observing is the NGS Geodetic
St at e Advi sor:

M. Warren Payton

New Jersey Departnment of Transportation
Geodetic Survey Section

Box 600

1035 Par kway Avenue

Trenton, New Jersey 08625

Tel ephone: 609-530-5654

e-Mail: \Warren. Payt on@oaa. gov

The contact for the Orchard Park and El ma base stations is:

M. Neil Watson

TVGA Engi neering & Surveying
1000 Mapl e Road

El ma, New York 14059

Tel ephone: 716- 655-8842
e-Mail: NWAtson@vga.com

The contact for the Amherst base station is:

M. Chris Schregel

Town of Amherst Engi neering Departnment
1100 N. Forest Road

WIlliamsville, New York 22221

e-Mail: CSchregel @mherst. ny. us

The contact for the Syracuse base station is:

M. Janmes Beel er

Mai ne Techni cal Source

2634 Janmes Street

Syracuse, New York 13206
e-Mail: jbeeler@wcny.rr.com
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The contact for the Quebec, Canada, base stat

(The web site address is:

For Long |

For G eat

Nanes and

M. Yves Theriault, M Sc.
Service de | a geodesie

M ni stere des Ressources naturelles
5700, 4e Avenue Quest, bureau E-305

ion Atriumis:

Char |l esbourg (Quebec) Canada GlH 6R1

Tel ephone: 418-627-6281, ext. 2009
http://ww. nrn. gouv. gc. ca)

sl and Sound tide site information,

M. Bruce Servary

Center for Operational Oceanograph
Products and Services

Requi rement s and Devel oprment Di vi si

N OPS1, SSMC |V, Station 6425

1305 East-West Hi ghway

Silver Spring, Maryland 20910

Tel ephone: 301-713-2897, ext. 183

Fax: 301-713-4435

e-Mail: Bruce. Servary@oaa. gov

Lakes water |level site information,

M. Brooks W dder

Center for Operational Oceanograph
Products and Services

Requi renments and Devel opnment Di vi si

N/ OPS1, SSMC |V, Station 6540

1305 East-West Hi ghway

Silver Spring, Maryland 20910

Tel ephone: 301-713-2897, ext. 184

e-Mail: Brooks. Wdder @oaa. gov

t el ephone nunmbers of | ocal contacts are given in the

station description materi al .

ADDRESS:

Keep N/ NGS41 infornmed of the party's post

address, and tel ephone nunber at all tines.

PUBLI CI TY:

See "NGS Operations Handbook," Section 1.4.1.

cont act :

c

on

cont act :

C

on

of fice, physical
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EXPENSES:

FBN expenses for this project will be charged to task number
8K6D2000.

TRAVEL:
Travel and per diem are authorized in accordance with Federal

Travel Regul ations, Part 301-11, Per Diem All owances. Current
per diemrates were effective October 1, 2000.

ACKNOW EDGVENT:

Pl ease acknow edge recei pt of these instructions in your
Mont hly Report.
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cc: N/ NGS - D. Zil koski *
N NGS - S. M senhei ner*
N NGS1 - G Mtchell

N/ NGS1x1 - C. Crow
N/ NGS1x1 - W Payton

N/ NGS11 - S. Cofer

N/ NGS21 - S. Frakes

N/ NGS21 - R. Anderson

N/ NGS21 - D. Hendrickson*
N NGS22 - T. Sol er

N NGS3 - J. Bailey

N NGS4 - J. O sen

N NGS4 - E. Wade

N NGS4 - M Vor hauer

N/ NGS4 - D. Hoar

N NGS41 - W MLenore

N NGS41 - J. Bl ackwel |

N/ NGS5 - R. Snay

N/ NGS6 - N. Weston

N OPS1 - B. Servary

N OPS1 - B. W dder

FGCS Menber s*

Davi d Hess, New York State Departnent of Transportation
Nei | Watson, TVGA Engi neering & Surveying

Bob Prescott, Monroe County Departnment of Transportation
Kat hy Chet eyan, Rhode |sland Departnment of Transportation
Dan Martin, Vernmont Agency of Transportation

Bob Baron, Connecticut Department of Transportation
Chuck Harpster, Pennsylvania Departnment of Transportation
Bernard Perron, M nistere des Ressources naturelles

Yves Theriault, Mnistere des Ressources naturelles
Dougl as Scott, NRCanada

Gordon Garrard, NRCanada

Ron Berg, Mnistry of Transportation Ontario

M ke Hemmrer, Brookhaven National Laboratory

Peter Lazi o, Sidney Bowne Associ ates

Rob McCaffrey, Renssel aer Polytechnic Institute

Loren G bson, SUNY - Alfred, NY

Peter Wel sby, Wendel Duchsherer

Jonat han Cobb, Waypoi nt Technol ogy G oup

Gordon Sheret, Broome Community Col | ege

Larry Fabbroni, City of Ithaca

Chris Schregel, Town of Amherst Engi neering Depart nent
Janes Beel er, Maine Technical Source

* first page only
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DATA TO BE SENT TO HEADQUARTERS RELATI NG TO
THE ADJUSTMENT PORTI ON OF
EBN/ CBN PRQJECTS

Free adjustnent in NAD 83 (UNI X run).

Plots of the free adjustment created by running
“plotres_pronpt.bsh” on a UNI X server. Plots require a
printer that supports postscript. The output file (long.out)
contains a list of residuals which nmay be sorted using the
foll owi ng commands:

vi | ong. out
1,% !'sort +0.47 (sorts horizontal residuals)
1,%$ !sort +0.71 (sorts vertical residuals)

(OPTI ONAL) Constrai ned horizontal adjustnent hol ding NGS CORS

positions and ellipsoid heights.

Fi nal combi ned Bl ue Book file (ASCII required) with *86*
records (GEO D99).

Fi nal description file (ASCII required.)
Final Gfile (ASCII required.)
OBSCHK out put.* **
CHKDDESC out put . *
OBSDES out put . *
* Any errors or warning nmessages nmust be expl ai ned.

** Errors relating to inconplete *86* records are
accept abl e.



